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Answer to Case of the Month #162
Emphysematous Infection of the Liver Parenchyma
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A 53-year-old man presented with a nonspecific
complaint of chills that persisted for 36 hours. Three months
before this acute event, the patient had undergone a left
hepatectomy with hepaticojejunostomy for hilar chol-
angiocarcinoma with left hepatic duct extension. Macro-
scopic invasion of the right posterior hepatic duct was seen
on the excision specimen. A larger resection was then per-
formed on the right posterior duct. The resection margins
were free of tumour at histology. The postoperative course
was complicated by a biliary leak that spontaneously
resolved with conservative treatment. No chemotherapy was
given in the follow-up. One week before the emergency visit,
the patient had presented with cellulitis at the site of the
surgical incision and was successfully treated with oral
cephalexin. The remainder of the medical history was only
remarkable for cigarette smoking. The patient was not known
to have diabetes mellitus or clinically significant athero-
sclerotic disease.
The patient was febrile (39.1C), but other vital signs
were normal. Icterus was the prominent feature on physical
examination. Initial laboratory evaluation revealed marked
leucocytosis (35.0 cells/109 L [reference range, 4.8e10.8
cells/109 L]), abnormal liver function tests (total bilirubin
140 mmol/L [reference range, 7e23 mmol/L], alanine trans-
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L]), and mildly prolonged prothrombin time (international
normalized ratio 1.2).Diagnosis
Emphysematous hepatitis.Radiographics Findings
The initial chest radiograph revealed a mottled air
collection located in the right subphrenic region (Figure 1).
A contrast-enhanced abdominal computed tomography (CT)
was performed and revealed an 8-cm, air-filled cavity located
in the right lobe of the liver, centered on segment VIII,
surrounded by aeroportia (Figure 2). No fluid collection was
visualized inside the lesion but instead an alveolar-looking
pattern of air mixed with remaining strands of parenchyma
was seen, which gave a mottled appearance to the hepatic
parenchyma. The surrounding parenchyma was hypodense
and nonenhancing, which suggest necrosis. The hepatic
artery and the portal vein were patent (Figure 3). No biliary
dilatation was present.
Because no fluid was present in the collection, it was
thought that percutaneous drainage would be futile. The
remaining healthy liver parenchyma was judged too small to
attempt a surgical debridement. Instead, a trial of intravenous
antibiotics was begun. After a few hours, the patient devel-
oped septic shock and was transferred to the intensive care
unit. A follow-up noncontrast enhanced CT was ordered 12
hours after the initial examination and revealed a dramatic
progression of the air-filled hepatic cavity (Figure 4). Freell rights reserved.
Figure 1. Initial chest radiograph showed a mottled air collection in the right
subphrenic region.
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and hemodynamic status deteriorated rapidly before emer-
gent surgical debridement could be attempted. Terminal
hypoglycemia was observed in the setting of this acute
hepatic failure (measured alanine transaminase 2,600 U/L,
and aspartate transaminase 3,740 U/L). The patient died 36
hours after his admission to the emergency department.
Blood culture grew Enterobacter cloacae and Clostridium
perfringens.Figure 2. Initial contrast-enhanced abdominal computed tomography dis-
played in soft-tissue window demonstrated an air-filled liver cavity sur-
rounded by aeroportia and hypodense nonenhancing parenchymal necrosis.
Note that no fluid collection is seen.
Figure 3. Initial axial contrast enhanced computed tomography images (soft-
tissue window). (A) Shows proximal portal vein patency of the main and
right portal veins; there was no intrahepatic segmental vein thrombosis (not
shown) in the rest of the examination. (B) Illustrates patency of the celiac
trunk. (C) Common and proper hepatic artery (not shown) as well as
intrahepatic arterial branches (arrow) could be seen through out their
courses.
Figure 4. Unenhanced computed tomography obtained 12 hours later dis-
played in soft-tissue window, showed dramatic progression of the liver
emphysematous destruction. This axial image was obtained a few centime-
ters below from the one shown in Figure 1 to show the full extent of the
lesion.
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Intra-abdominal emphysematous infections have been
recognized for decades. They usually involve the gallbladder,
kidney, urinary bladder, uterus, stomach. and pancreas [1].
Most of these conditions require urgent surgical removal or
debridement of the infected tissue. Diabetes mellitus and
peripheral vascular disease are among the major risk factors,
at least in conditions such as emphysematous pyelonephritis,
cholecystitis and cystitis [1]. The offending organisms most
often cited for these infections are the Clostridia species and
Escherichia coli. Gas is produced by fermentation of glucose
from anaerobic metabolism demonstrated by certain species
of bacteria.
A literature search revealed few case reports that matched
our observations. Blachar et al [2] described a case similar to
the one we observed. Their description of extensive gas
replacement of the liver parenchyma without evidence offluid collection or mass effect was similar to our observa-
tions. Severe visceral atherosclerosis was noted in that
particular case. C perfringens soft-tissue gas gangrene is
infamous for the absence of inflammatory cells in infected
tissue and rapidly advancing myonecrosis. This may account
for the lack of any exudative fluid in the case we describe and
the fulminant course of parenchymal destruction.
Urban et al [3] reported a case of hepatic metastases
infection caused by Clostridium septicum that spared
healthy liver margins. However, no evidence of recurrent
disease on the initial CT was present in our case. In addition
to the left hepatectomy, the patient also underwent hep-
aticojejunostomy. Although theoretical, reflux in the biliary
tree could be the underlying mechanism of liver infection.
Hadem et al [4] described a case of hepatic gas gangrene
after liver transplantation, with an hepaticojejunostomy
used as the biliary anastomosis. In this latter case, blood
culture grew C perfringens as in our case. In this particular
case, the patient was also undergoing immunosuppressive
treatment.
Conclusion
We described a case of fulminant emphysematous liver
infection in a patient who underwent left lobar hepatectomy
with hepaticojejunostomy. Few reports in the literature
describe such a radiologic presentation, and no reports
describe it as a late complication of lobar hepatectomy. The
radiologic findings are highly specific and should alert
clinicians and radiologists to the grim prognosis associated
with this condition.
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